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A 


PROBLEM TO BE SOLVED: To obtain the subject (R 1 )^ 
treating agent having a high selectivity against r 
phosphodiesterase type V as a decomposing enzyme for I 
cyclic GMP, and a potent inhibiting action thereto by 
containing a specific condensed pyridazine- based 
compound as an active ingredient. 


C I 


Y 



SOLUTION: This treating agent for impotentia erigendi is 
a condensed pyridazine-based compound of formula I 
{ring C is an unsaturated 5- or 6-membered ring allowed 
to have a hetero atom; (n) is 0, 1 to 4; R 1 is a halogen, 
a (substituted)alkyl, a (substituted) lower alkyl, etc.; 
X is NR 6 [R 6 is H, a (substituted)alkyl, etc.] or N; Y 
is CO, C(B) (B is H, a halogen, etc.; formula II is a 
double bond or a single bond} or a pharmacologically 
permissible salt thereof, concretely e.g. 
1-chloro-4-(3-chloro-4-methoxybenzyl)amino-6- 
cyanophthalazine. Further, the agent is preferably 
administered by 5ng-100mg for an adult as one time dose 
through intravenous administration, etc. 
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ifc&ifK^, JilaSEC^. 3 ^ ^EC^ft £ <» A D y > ilii 

[0 0 17] R'flDffi^l^ttS-NR'R", A©^^ 
t'*3lt-5-NR 4 R S , ^cfct^BCO SS?,a JC *S » % ~ N R 7 

30 r'o rR'ftj;r;R\ R^.ttfR 1 . ifcttR 1 

tfR'tt. IS^UTV^SSSKJK^t-ttlCftoT. §3^ 
jgfiELT^TfeJ:^. j ttt* R ! *5«fcrXR\ R 4 *cfc 
o:r s . ^fctiR 7 ^i^R' A*. te^bTi^S*S 
^ t - *n ic ft o T . X , tf ^ 'J •>* x ;u ^ , tr a 'J y 
x ;i/ 36 , tT ^ ^ v x ^ 36 ft £ £ # ^ « - ^ ^ ^ * * - * 
fc^O«-&©EHft36tt4. ^KfS3S, nt^T d: 

^75/36, 75/7^ + ^36. x h p 36 . xhn7^ 
=MW36, tett7^3*->36< tett7;U3 + ->7JP*;i' 
36. t K a ^ -> 7 ;i/*^36. fll«aT^TfeJ:^*^ 

40 #*->;P3£* ^Sg^ tix ^ x =b ^ ^ -> 7 ^ 

Sftif^^^f^o t, ^, t L ^ElJftffi t 

tTtt, * ft 36 . t K D ^ -> * 7 )l 36 , t H d * -> X ^ 
i£ , ft & if, + •> > ^ 36 . * # * •> x ^ ^ 3£ ft £ * 
$if5:t*«-et4. R 1 . R 3 . R * . R ' * R * • 

R 7 , R 1 , R* r". R' 1 , R"*5<tt5Y©^^IZ 
*6»n*l!3«l36& : frUTMT ! bJ;^7'J-^7Jl'^r^36 
* ^ T 7 u - ^ £ * 7 x x , 1 - ^ 7 ^ ;w * 2 - 
^7^J1/, T>h^-t:x^ft < ifC0i>j : ^53^'5»^«S^^^ 
36 * fi "*r S . X £ © «^ © 7 ^ * ^ £ tt-h fdtett 7 ^ 



{ 

1 1 

ftSttt, *m&* - bum, -> 7 / ffi . 7 

-fc ;P 3S . >( )l & U £ <D T is & & * * * *> ^ ■ 

K ^ , £ 3s EC 3 ^ ^ I£ ^ £ (D /\ a y > 18 & ^ 

[0018]R ! ,R , .R , -R i - RS > R '- R 
" > R • , r", r ' \ R ,, is.fctfY©JE8t::*&*i* 

83t&o. ««:astfntf. truv;i^ trails, 
yj ;u , hf 7 u ;u . e ^ ^ ^ < u s ;u . tf U y ->* 
,1, , f x-;k e ^ = ^ * -f y f 7 i/ u ^ » <v**7 
U ;u , 77if = JK ^ > V ^ x =• to . OH'J 
;K OF'J^JK -fVOH'JJk / 0 , ^77'J 

. ^>y^5y 4 ;ui^ * ;u ft £ * ^ tf * - t 
^ t # * . * fc > ;««^®7j^j^«« _t aa & ft r 

Eltt » t tt , /KM, x h o i£ , 75;S, ->7^> 

r -t ^ ;H£ . ^ > v -f ^ £ & £ © 7 -> ;p % . ^ h ^ 

[ 0 0 l 9 3 R' . R" * R' b * R,! ' R' 3 ^^^ r 

1 ' © £ & k * e> n ■& a p y > isc ^ £ « , ? y mut* & 

ttlttifi. tttttfi. Wttffi. h'j7i^D*«)li, 

> fifc & , 7 v ;Klft Jfc , as *i » Si . **>x;u*>ftfe&, 
^ > -tr > 7s to * > m Jft » Mi/ x > x > ft * ft £ # 

tt tt & * * - ^ ^ * * a £ fc * jffi »JH k * ft 

4fc W © * I- tt ■ *fttt£J8l*T3it'frttt>a3rt*» ^ n 

tJH $ t* a ft & #9 8* Iw *5 ^ T , $T £ L/ ^ ft $J ti * "F "Btl 

[ 0 0 2 0 ] 
C ft 1 1 3 




*3 J: 



[ 0 0 2 2 ] 
C ft 1 2 ] 



W PH ■¥ 1 0 - 1 1 4 6 5 7 
12 

[ 0 0 2 3 ] tt (Pi Hd & & ■* -T ^ o ) 

^ fc , Z<D ff» "C t> 5g C fiF * U ^ t> © T U — & xt ( I V ) 
T^3tl-6l8^t;U^5 ? >*ft^**fctt*«>^S^W 

[ 0 0 2 4 ] 



10 




B 



[ 0 0 2 5 ] (St*, B. R 1 ', R ' * » R lS *5J;^R" 

[0026] cn6<ott^tr'j^-v>*ft^**fctt* 

© i*S 3E w fff « ts n <& % « IS P !R *K 14 *s «t Xf «f ^ tt II T 

[ 0 0 2 7 ] Hc^Wft^tt^Jft^Stt* «r tcE5£a tifc 
JBlSfiJtA 1 E3ftfc o , j»mw&^i;J:oteiiJTa 
4J -& . 5Mg-lOOmg,0-^L<« 10-100 
0 m e ttU&^tCt 0 «SM-*" 1-10 0 

0 m g , 0 OmgSlfl^S. 

[0028] cn^««^b:'j^^>*ft'&**fcW'e 

x ' x ^ ^ _ -tf ? 4 V <0 U 'iSF ffi tt tt W O - 9 6 / 0 
30 5 1 7 6 (CliittS nxt^o 

[ 0 0 2 9 ] alcfflEillIfli^ttttWtt^afi*^ 3 ^^^®^ 

'«)Wfi@wti/fc*»(OT*5^. c n e> « * tt cd *t 

« flE ^ ± * * ^> » * «t ^ ^ ffl * ^ (:: h ® T * * ° 
[ 0 0 3 0 ] 

[^(yjco^j^cojg^] 

C 38 (PI O Sft Si 3 & T II M^J t= <t 0 * ^ £r « <D 5^ * Sr 
HL 

40 ^ > h t* 5 - ^ ( 5 0 m g / k g ) ©^M^K:^li 

IB|Ei6»fl£ia* («2 0 x 1. 5x1. 5mm) £ 
f^SSLfco ccolS^<£3 7 < Cc7)i7U^X^>-t:^^H^ 

5J X tf (1 !B -31 U . iS^^^ (9 5%^?fi+5%n^ft^ 

uW5£Ufc. ««B^Ksi£*-frafc«>- ant* u 

as An (K^iSlS: 50mM) IC «fc S iR « t * 36tt * * 
50 (^j^iS^: 10 uM) C«tf9«*€:ffi«8U. « « A* 



( 8 ) 



13 



)v ) 7 = y- 
5? y ) ^ * 5 

jfi & 1 n M ^ 

m m \zmm b 

- R & ^ « <t 



-^4 - (3-^7DD-4-^ h^-->^>> ? 
6 -y7/-l - ( 4 -t Ho^y^^'J 
v>ifcf£& (WTft^^Att^) ft®& 
£ 1 00tfMt&*J:5i:l 0 4* Jt -e K 



4*IJH S P 10-1 14657 
1 4 

ZiR&tz. 6 0 5 tifcffltt. 4. 4 

7mM (95Xli«R»l. 88-10. 6|iM) T $> 

[ 0 0 3 1 ] 
[34 1 1 



(HM) 


3ft *£ * 

(%) 


0.01 


17.4 ± 1.4 




0.1 


28.1 ± 5.1 




1.0 


40.8 ± 10.4 




10.0 


61.4 ± 5.1 




100.0 


90.6 ± 1.6 





[0032] 

a - ( 3 - i □ n - * - * K =*=• - v ^ > - v * ;L/ > 7 5 / - 6 
_ . v 7 y , 1 _ ( 4 - K ^ n ^ -v ^ ^ 'I -V / ) V ^ 7 x 

6 - -> T / — 2 , 3-vfcKD-l. 4-7^7->'>^ 
*>69gS**'>M'J> 4 0 0 mli:B»U ~>* < 
y/otfJUf Jl-7S>7 5 m 1 ft ttl A 4 0 IBUJll » *l 
ilfc, «-f|£ T ^ ifl» © * + '> «i<t U > «: ffl 5fe U ft » 

ft/H ^*0^fti&F/ f J b > t7-f h^iit^f U>^«t^ 

u fc . M ft y ^ U- > t M Ui b , *riaJSftf&fn&& 
h 'J A»»t. ffcfliftJflzK-cifei* b , M 

^ffl^ii^l, M Hi T IC j# m ft W/ -2s f % £. 6 - •> 7 / ~ 

g#fcnfc. ' H-XMR(400MHz. CDC h ) 6 : 8. 24 ( 1 H, dd, 
] = 8.5. 1.5Hz). 8.47(1H, dd. J-8.5, KOHz). 8.68(1 
H, dd. J=1.5. KOHz) 

6 _ •> 7 / - 1 , 4->J^Dn7^7> ; >66. 2 g t 
3_^ aD -4-y h ^ y ^> •>' ^ 7 a > 9 2 g^r h 
7kh'O77>l 2 0 0 mli:l»L» hUXf ^75 
> 2 5 0 m 1 ft Jjfl A 6 BS IB] » *ft SI 3fc b . W Hi b & & & 
ft»J3<Jbfc«. tt«[*«JETi:fi«tfc. 5$Sf ft -> 'J * 
yj^7A^n7hy77^ - (hjl,X>:fh7tH 
□ 77>=10: 1) l - * o n - 4 - 

(3~/7dO-4-yh*>'^>> ? ^> 7 i / - 6 - y 

7 > 7 * 7 V > ft ifciSftteft £ b f 5 9 8 ftfc. 2 
13.0-214.5-0, MASS 359 (MH + ). ' H-NMR (400MHz . CDCh) 
a :3.87(3H, s), 4.78(2H. d. J=5.0Hz). 5.75(1H. I. 

J = 5.0Hz). 6.87(1H. d. J=8.5Hz), 7.3K1H. dd. J = 8. 
5. 2.0Hz). 7.43(1H. d. J=2.0Hz). 8.05(1H. dd,J=8. 
5. 1.5Hz). 8.24(1H. dd. J - 1 - 5 - 1.0Hz). 8.29<1H.dd. 

J = 8.5, 0.5Hz) 



1 - /7 □ D - 4 - (3-^DD-4-^b^'>^>> ? 

)],) 75y-6-'>ry7^7^>io. o g ft n - y 

f^-2-t^ , JF>50mli:i?ifML. 4 - fc H n * 
20 y tf^'Jy> 4 3. 3 2 gt->MV7 , ne^XfJV7 = 
>10ml«JP^. 1 7 0 <C T 8 IHHlf] JjJI & b it. » lift X 
^ ;!/ ft Ai x , zK 3 tsl , ffiaflijSfeifi*-cilOI«fe»bfc- M 
7KfiKttT^^->^^^ft»bfc»< AT H :: # «t ft ffl £ 
b fc . ^^^-/'JH'^^aYh^^^ - ( ft ft y 9- 
I, > : *9 S - = S 0 : 1) T ffi » U , 4 - (3-^7 

a n - 4 - y k + •> > ^ ) r^y-6—>7y-i 
_ ( 4 - t k d * ■> e ^ u ->* y ) ;7 ^ 5 v > ft M & & 

HT 10. 1 g Wfc. . ittjSi 1 72.0-1 73.5t:, MASS 4 
24CMH + K ' H-NMR(400MHz. CDC h ) 5- : 1 . 70 ( 1 H. brs).1. 
30 80-1.90 UH. m). 2 . 07- 2 . 1 5 ( 2H, m) . 3. 05-3 . 1 5 (2H. 
m). 3. 50-3. 60 (2H, m),3.87(3H. s). 3. 90-4 . 00 ( 1 H. 
n). 4.74(2H, d. J=5.0Hz). 5.4 1 C I H, I. J = 5.0Hz).6.8 
7(IH, d. J=8.5Hz). 7.29(1H, dd, J = 8.5. 2.0Hz). 7.4 
2(1H. d, J = 2.0Hz). 7.95(1H, dd, J = 8.5. 1.5Hz). 8.1 
2(1H. dd. J = 1.5. 1.0Hz). 8.21<lH,dd. J = 8.5. 0.5Hz) 
4 - ( 3 -/ 7 nD-4-yi-^>'^>> 7 ^> 7^y-6 
-v7y-i - (4-tHa*">tr^ , Jv ? y) 7^7y 
>10. 8gftx^y-^6 0ml-/K3 0mMC88ffl 

ifi^ifi«*3 om i saiAfe. -a*n*ft»»bfc 

T^SIM^il- 3Kffilfl:^«|ft®fi«a £ bT 9 . 3 
7 g^fc. 

tt£ 2 1 7-2 27*0 (7>6¥) . MASS 424 (MH + ), 'H-SMR(400M 
Hz. CDCh)S : 1.61-1. 70(2H.m). t . 90- 1 . 9 7 ( 2H, m) , 
2.97-3.04 (2H. d) . 3 . 3 7-3 . 4 8 ( 2H, n) . 3. 70-3. 7 9 ( 1 H. 
n). 3.84(3H. s) . 4.70(2H. d. 1 = 5. 5Hz). 7.15(1H. d. 

Jn8.5Hz), 7.44(1H. dd. 1 = 8.5. 2.0Hz). 7.59(1H, d. 

J^2.0Hz). 8.23(1H, dd. J = 8.5Hz), 8.45(1H, d. J = 8. 
5Hz), 9.33UH, s) . 10.10(1H. brs), 14.00(1H, brs) 



( 9 ) 

y a > h^-y©«J$ 

«i#!RIB#iSffl2 - 8 0 5 - 3 0 3 

a2)%tw% &m fa® 

^t£y^<tfm*^&**Jx4 2 - 1 o 

jjfc ft* JR ± ffi rfi ^ ft 2 - 1 2-2 

(72) a on « je 35: #2. 

^ ^ M N £L NJ" f t 1 & 7 - 7 - 1 8 
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